Use of modified flap structures for study of base excision repair proteins.
To investigate interactions between proteins participating in the long-patch pathway of base excision repair (BER), DNA duplexes with flap strand containing modifications in sugar phosphate backbone within the flap-forming oligonucleotides were designed. When the flap-forming oligonucleotide consisted of two sequences bridged by a decanediol linker located in the flap strand near the branch point, the efficiency and position of cleavage by flap endonuclease 1 (FEN1) differed from those for natural flap. The cleavage rate of chimeric structure by FEN1 was lower than that of a normal substrate. When we introduced the second modification in the flap-forming oligonucleotide, the cleavage rate decreased significantly. To estimate efficiency of recognition and processing of the chimeric structures by BER proteins, we studied the rate of DNA synthesis by DNA polymerase beta (Pol beta) and the rate of nucleotide excision at the 3'-end of the initiating primer by apurinic/apyrimidinic endonuclease 1 (APE1) compared with those for the natural DNA duplexes. Efficiency of strand-displacement DNA synthesis catalyzed by Pol beta was shown to be higher for flap structures containing non-nucleotide linkers. The chimeric structures were processed by the 3'-exonuclease activity of APE1 with efficiency lower than that for a normal flap structure. Thus, DNA duplexes with modifications in sugar phosphate backbone can be used to mimic intermediates of the long-patch pathway of BER in reconstituted systems containing FEN1. Based on chimeric and natural oligonucleotides, photoreactive DNA structures were designed. The photoreactive dCMP moiety was introduced into the 3'-end of DNA primer via the activity of Pol beta. The photoreactive DNA duplexes--3'-recessed DNA, nicked DNA, and flap structures containing natural and chimeric oligonucleotides--were used for photoaffinity labeling of BER proteins.